SNARE-dependent signaling at the Drosophila wing margin.
The wing of Drosophila melanogaster has long been used as a model system to characterize intermolecular interactions important in development. Implicit in our understanding of developmental processes is the proper trafficking and sorting of signaling molecules, although the precise mechanisms that regulate membrane trafficking in a developmental context are not well studied. We have therefore chosen the Drosophila wing to assess the importance of SNARE-dependent membrane trafficking during development. N-Ethylmaleimide-sensitive fusion protein (NSF) is a key component of the membrane-trafficking machinery and we constructed a mutant form of NSF whose expression we directed to the developing wing margin. This resulted in a notched-wing phenotype, the severity of which was enhanced when combined with mutants of VAMP/Synaptobrevin or Syntaxin, indicating that it results from impaired membrane trafficking. Importantly, we find that the phenotype is also enhanced by mutations in genes for wingless and components of the Notch signaling pathway, suggesting that these signaling pathways were disrupted. Finally, we used this phenotype to conduct a screen for interacting genes, uncovering two Notch pathway components that had not previously been linked to wing development. We conclude that SNARE-mediated membrane trafficking is an important component of wing margin development and that dosage-sensitive developmental pathways will act as a sensitive reporter of partial membrane-trafficking disruption.